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(57) Abstract: An organic electro- 
luminescence element comprising 
at least a first light reflecting layer 
(2), a first transparent electrode (3), 
an organic light emitting layer (4), 
a second transparent electrode (5), 
and a second light reflecting layer 
(6) that are formed sequentially on 
a substrate (1), wherein at least one 
of the first light reflecting layer (2) 
and the second light reflecting layer 
(6) is translucent. An incident light 
(A) is reflected between the first and 
second light reflecting layers (2, 6) 
and subjected to light interference 
effect before a reflected light (B) 
leaves the translucent second light 
reflecting layer (6). Spectrum of 
the reflected light (B) can have a 
sharp peak of a specified value by 
adjusting the optical path length 
between the first and second light 
reflecting layers (2, 6). As a result, 
color purity is enhanced. 
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hyyp^ey'pfcVv^ 3-Wf;H, l-a— K^/v-S, 2-a— K^/v-S. 2-a 

— K-ryy^/vs. 1, 2-^3— k^vi^, i, 3—ya— K-ryy°ntvvs, 2, 3-^ 

3-K-t-7'f;vS, 1, 2, 3-hya— Ky°nt; 0 /vS, T^yy^vvS, l-T^y^/v 

2-t^/^/v^ 2-T57-ryy^/v^, 1, 2-v ? r^y^/v^ i, 3-^7*5: 
y^yyntv^ 2, s—yy^y-t-y^/vs, i, 2, 3-hy7-$yy°nt7^ v-ry 
y^yvs, l-yryx^s^ 2-yryxf;n N 2-i yry-fyy^/vs, l, 2-v 5 
yryxf/n, i, s-v^v^Ty-fyyptv^, 2, 3-^y7y-t-y'f^s, 1, 2, 
3-hyi/7yy°t2tVk^ —hn^/i^ i-^m^vi^ 2-^hp^/i^ 2 
-hti^yy^/^ N i, 2—y^hp^/v^, 1, 3— y-bn-fyypfcvv^ 2, 3— y 

-hn-t-y^/VS. 1, 2, 3-hy^hny°Pt7vS, y^n/ntWS, v'^n^'f/V 

^ y^o^yf/H, i/^n^i/;H, 4-y^v^yyp— 3r>/VS, 

f;H, 2-7^Vyf;H, w;^-/H, 2-y/v^Vv^/vS^^ s #if btt§ 

o 

[0053] Slfe&L<ra&Sife£>^f^Cl~ 50<DT/V3^^tt-OYT?^$tl^^-efc?)x Y 

y^/v*. 3^/^ ynt>s, -fyyptws, n-^s, s-y 
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^y^^/VS, 1r^f;H, n^yf;H, n-^^r^S, n-^^^/V 
n-^J-y^/i^ fcKn^f;i/S, l-tKn^-^n^vl'Sx 2-fcKn=arv-:x^/v 

1, 2-^fcKn3rv-:x^/]^ 1, 3-5?tKPW/? p 
ntWS, 2, 1, 2, 3-hytKt^yy°nfcVl^ ^nn 

y^WX. 2-ytmrr^M^ 2-^nn^y7'f;H, 1, 2->>y 

ppxf;H, 1, 2, 3-^nn-t-7'f/H, 1, 2, 3- 

v^yy^^M, 1, 2-v^p^E^^VH^ 1, S-^n^y^ntW^, 2, 
^n^e-t-^^/v^, 1, 2, 3-hy:/n^:ynh7H£, a-W/H, l-a— 
/i^, 2-3— K^/VS, 2-3— hVy^/V-S. 1, 2-^a-Kxf;H, l, 3-v 5 

3— K^yyW/vs, 2, 3-^3— K-t-y^/vs. i, 2, 3-hys— KyW/vs, r 
^yy^/i^, l-r^y^/v^, 2-T^y^^vi^ 2-T^y^y^f;H, 1, 2-v? 
r^y^/v^, 1, a-i^rv^nf/i'S, 2, 3-v^y-t-:/^/^, 1, 2, 3 
-hyr^/y^tv^ ^ryy^/vs. l-vry^/i^ 2— yry^/vK, 2-y 
TMyzf^/i'^ 1, 2-^yry^^/vS, 1, 3-v>yTy-fyy°ntyvs. 2, 3-^ 
yry-t-y'f/H, 1, 2, 3-hyy7vy°pt7vS, — hny^yi^ l-^hn^/v 

2-xbnxf-;vS, 2-^hn^fyy^/l^ 1, 2-v ? ^hn^^-/v^, l, 3-v^h 
n^y^ntVv^, 2, 3-v^hn-t-y^/]^ 1, 2, 3-hy^hn^ntVV^^^ 

[0054] ®^tb<{*^lg^(D^^^:l— 50(DT7/^/^O^!|tbTf*, ^/H, 1- 

yyntvv^, y^^/k-t-7^/v^, a-^-y^/vy^/vS, l-a-^y^vv^^- 
/vS, 2-a-~i-y^;v^;v^ i-a-t7f;My^ptVvI N 2-a-^-y^-zW 
yyotyvS, # -y-y^/vy^ws> l-js-^^/vo^vi^ 2-/3-y-y^vi^ 
f;i/S, l-iS-^-y^/wyy'nfcV^, 2-j3-^y^-/wyy°ntws, i-t°ny 
/vy^vv3£, 2-(i-t 0 ny/v)rc^7k^, p-y^yw^>yns, m-^f;^y^;H 

, o-y^Vv-<^v7VS, p-^cm^y^/kS, m-^nn^y^S, 0 -^pp^yy 

p-ya^t^y^n, m-y'n^^y^n, o-y'n^^y^s, p-a— k 
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^^v?/!^ o-T^y^^v 5 /^^, p-^hn^^yVl^ m -^hn^y^;H, o-^ 

hn^^yyy^ p— yry--<y>yy^ m-yr/^y^s, o-yr/^y^/H, 
l-tKt^y^-y^/wyy'ptvv^ i-ynn-2-^m^/wyy p i3tyy^#^5 

[0055] mm>i^< i4iIi©Mft5^50©ry- /V^^S^-OY' Y' <z> 

f^LTtey^/v^ i-y-y^w^ 2-y-y^vi^ l-ryhy/i^ 2-ryhy 
9-y^hy/HS, l-y^y-hy/vS, 3--7^.-tyyy;v^ 

3-if y^^/W/y^^ 4-tf y;n^/W/y^ p-^— p-y 

p-hy/vS. rt-^f^7x=;vs, p-(2-y^^/vy°ntyv)ym^/vs, 3-y^ 

/V-2-t7f;H, 4-^f;Wl-t7f/H, 4-y^/V-l-T^hy/VS, 4'-y^~ 

/vtf y^^/W^IS^ 4"-t-:/^vv-p-3 7 — yrn^/v-4-^yv^ 2-t°ny/v3S, 3- 
t°ny;vs, t 0 ^-/^ 2-t°y s-t-y^/v^, 4-fc°yv^/i* 2--r 
^Ky/y^, 3-^r^Ky/vs, 4-^Ky/vs, 5--r^Ky/vs, 6--r^Ky/ys, 7->r 
y-Ky/v*. l-^y-rvKy/y^, 3--ry-r^Ky/y^ 4-^y^Ky/y*. 5— ry^v 
Ky/y^, 6-^y-r^Ky/y*. 7--ry-rVKy/y^ 2-yy/y^ 3-yy/i^ 2-^0- 
y^^-/v^, 3-^yyy^/vs, 4-^y/77^;H^ 6- 
-<y/77^/vS^ 7-^yyy^/v^ l-^y^^yy^— 3-^y^^yy^ 
4--fy^<^y^7— /vi. s-^ry-^yyy^ /vs. 6->r y^yyy^— 

7--fy^<yy^7— /H, 2-^yy/vs^ 3-^yy/vs^ 4-^ryy/vs^ 5-^yy 
/vS, 6-3vy/^ 7-3vy/^ 8-^yy/v^, i--fydryy/y^ 3-^ydf-yy/v 

4--ry^yy/ys, 5--fy3ryy/i^ 6-^y3fyy/i^ 7-^y^-yy/vs, 8-4 

y^c/V^m, 2-df-y^ri^y^/VX, 5-^r7^V^^m, 6-^r/^V^^&, 1-33 
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/W^SD/>^ 2-%r/V/^7V/V^ 4-^;w^/D;kS, 1-7^ 

&-y^i-^^yy=.;v^ z-yit^iJ^^/vS, ^-y^^-^yj^v 

Viy^/l^m, 3-TWJ~J>vm, 1, 7-7^ 

>-j*ny^-2--l7vS. 1, 7-:7m^->^ny^-3--l7vS, 1, 7-^m^-^ay>--4- 
-I'/H, 1, 7-7^>7^n^-5-^;VM, 1, 7-^^^^ny>--6--f/VS, 1, 7 

1, 7-^^^-^ny^-9-^T/V^, 1, 7-^^^-^^n 

y^-i(W/H£, i, 8-^^^ny^-2-^r/vs, 1, 8-^^^-^ny^-3-^r/v 

1, 8-7ai^^ny^-4-^/VS, 1, 8-^oi^-^ny^-5-^/V^, 1, 8-7^ 
^-^ny^-6-^/V^, 1, 8-^^^-^ny^-7-^X, 1, 8-7^^ny^- 

1, 8-^mi-^^ny^-10--f/kX, 1, 9-y^^^viV^-2-4^^ 
1, 9-^cn^-^dy^-3-^/^, 1, 9-^^^^dy^-4-^/VS, 1, 9-^ai^- 
^^riy^-5--l'/V^, 1, 9-^^>^viV>-6-4/^M, 1, 9-7s&>'ttV>-7- 
^T/vS, 1, 9--7^.-i->^n^S-^;vM. 1, 9-^^^^ny^-io-^/vS. 1, 
10-^^^^ny^-2--f/VS^ 1, 10-^3i^^ny^-3--f/VS, 1, 10-7^ 
l/7,nyz/-4-^;V^ 1, 10-7^-r>^u]}^-5-4/^, 2, 9-7^^^n]}^-l 
-^|7H£, 2, 9--7^^^nyi/-3-4^M, 2, 9-7 ^.-t^^ny 1^-4-4^^ 2, 
9-7 ^^^^-5-4^^ 2, 9-y^.~i-ly^nT^-Q-^;v^ 2, 9-7^1^7, 

nyy-7-^;H, 2, g-^^-^-^^py^-s-^/^, 2, 

2, S-7^~f->^nyi/-l-s(;V^ 2, S--7x.-f-l/^ny^-3-s(jV^ 2, 8- 
^^-f-^^ny^-4-^/VS, 2, 8-^^^^ny^-5-^r/V^, 2, 8-7^^tiy 
^-6-^l7H£, 2, 8-^m^^ny^-7-^/VS. 2, 8-:7^XXny:/-9--l7VS 
, 2, 8-^^^^^ny^-10--f/VS, 2, 7-7m^-^ciy>'-l-^/V^, 2, 7-^m 
^-^py>--3-^7H£, 2, 7-^^^-^ny^-4-^/VS, 2, 7-7^^^ay^- 
5-^|7H6, 2, 7-^ai^-^ny^-6-^r/V^, 2, 7-:7 J ^>'^py^-8-^7vS, 2 
, 7-:7^>-^ny^-9-^7vS, 2, 7-^^^-^ny^-10-^7VS, l-7it^ 

2-^^-^-^/V^, l-7x7f7^-/H, 2-7x/f7^7VS, 3-:7;c/ 
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^Tv^/vS. A-y^7^-TV-^;v^ l-y^y^^/vm. 2-^^y^f-v ? ^/v 

t°n— /lA-3->f;l/S, /IM-^S, ;V-5-^/H, 

3- y^VVfc°n— /WW/l/g, 3-y^/Vfc°n— /V-2--f/VS, 

->f;H, 3-y^VVfc°n— ;W5->f;H, 2-t-7^/Vt°n— /V- 4-^|7VS, 3-(2- 
^^^/v^°nt 0 /v)t°n— /wi-vf;vS, 2-^f;M-^f yKy/H^ 4-7^yv-l-^f 
^KU/HS^ 2-^f;w3-/fyKy/vS, 4-y^/v-3-^Ky/v^ 2-~t-7 ? ^vH- 

^r^Ky/vs, A-x--?^-)v\-^yy;vm, 2-t-y^;v3-^yv y )7vm, 

[0056] IHt)L<ii»tt©M^t5^50©7y- /l^^iS-SY'^&frK Y"(D#!j 
£1703:7^/1^ 2-^7^/1^, l-T^hy/V-*, 2-T^hy/V 

9-r^hy/vs. l-^^hy/v^ 2-^m-f-^hy/v^, 3-yji^hy/i^ 

4- y^yhy/VS. 9-7^7^/1^ l-fy^-fe^I, 2-^y^ir^/VS, 9 
-^7^ir^/VS, 2-tV^/VS, 4-tV^;H, 2-tf :7j^/W/V 

3-tf^oi^/W/V^, 4-tf y^~/l~|7V|£, p-^-7x^-4--f;H, p-^— 
:7oi~/V-3-^|7H£, p-^— -7^~;V-2-4>^^ m-^-7x-/V-4-^S, m- 

^-7x-;v-3-^;H, m-^— 7^-~/v-2-s(;v^ o-YV/v^ m-hy/v^, p- 
hy/^^, p-t-7"f/V7x-;H, p-(2-7i- /V^ntVk) 3-y^vk- 
2-^7^/V^, 4-^f/M-t7f;VS % 4-^^/V-l-T^hy/l/K^ 4'-7^VMf 
^^^/W/v^, 4 w -t-7^/v-p-^ — 7 x^-4--f;H , 2-t°tiy/V^, 3-fc°P 

y/vs, t°77^/n, 2-t o y^=/i^ 3-t°y ^/vm, A-^j^vm, 2—ov 
y/vs, 3-^r^Ky/vs, 4-^Ky/vs, 5-^vKy/vs. 6-^r>-Ky/vs> 
y/vs, i-^y^yy/vm, 3— ry-r ^Ky/vs, 4— ry-r^Ky/vs, 5-^y^y-Ky 
/v^, 6-^y^r^Ky/vs, 7-^y-r^Ky/vs, 2-7y/vs, 3-7y/vs, 

77^S^ 3^<y/77^S, 4-^^y^7— /^S, 5-^^777^2, 6— < 
^777^/1^ l-^/^~7y~)V^ l-^y^^/^^V^ 3-^7^0^75^ 
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/vM, A-^y^o-y^yy^vm, s-^fy-^yy^— Q-^y^yy^yy^/v^ 
7-^y^yVyy^vm. 2-^yy^m. 3-^-y^/^m. 4-^-y^/^m. 5-^-yy^m 
, 6-3c/v/vm, 7-3c/v/vm, 8-3c/v/vm, l-yy^yy/i^, z-^y^JVjvm, 
s-^y^yy/^, 6-4y^-yv/^, 7-^y^yy/v^ s-yyar 
yy/v^, s-^/^u-y^/v^ i-*A"* 

yy/vs, 2-#/v;*y*y/vm, 3-^/w^yy/vs, 4-#/w*yy/vs, i-7st^ 

/US, 6-y^y-y^y 7-y^^-^y^/v^, 8-y^y-y^y v^/H, 
9-y^y-^y y^/vL lo-y^y-^yv^/vL l-ryyv^/vL 2-ryy v 5 

3-ryy^/vs, 4-ryyv^/H, 9-ryyv^/H. 1, 
uv^-2-4^M, i, 7-y^-f-^ny^-3-^/^, i, 7-y^^ny^-4-^r 

/H* 1, 7-ym-^;*ny^-5-/|7l^ 1, 7-ycn^-^;*nyv-6-/|7P"^ 1, 7- 

^^^y^-s-y/v^, i, 7-y^-^y^nyy-9-^r/^, i, 7-y^^ny 
y-io-y/v^, i, s-v^^^wy ^-2-^71^ i, s-y^y^ny^-s-^vv 
i, 8-y^y-y^nyy-4--f/vS. l, s-ymy-y^ny^-s-y/vs, l, 8-y^ 
y-^;*ny^-6-y/H£, l, s-y^>y*vyy-7-s(/v^ i, 8-y^y-y^ny^- 

9- y/H, l, 8-y^y;*ny>--i(W/]^ i, 9-y^^-y^tiyy-2-^r/v^ N 
l, 9-y^^-y^ny^-3-^r/v^. i, 9-y^y->^tiy^-4-y/vs, l, 9-y^y- 
^^ny^-s-^vn* l, 9-y;n^y.xny>--6-^vi^ 1, 9-7xty^nyy-7- 
y/i^ l, 9-y^^-^^ny^-8-/r/kX, i, 9-y^y^ay^-io--i'/v^, i, 

10- ymy-y;*nyv-2-y/i^ i, io-y^y^ny^-3-^r/v^, i, lo-y^y- 
yyuu>-4-4/^M, l, io-y^>y^v>-5-4/^M, 2, 9-y^y-y^ciy^-i 
-y(;v^ 2, §-y^-yynyy-?>-^^^ 2, 9-y^-7-y^ny^-4-^/vS. 2, 

9-7x^^0^-5-^1, 2, 9-7xt^nyy-6-^l, 2, 9-7xty^ 

nyy-7-^r/vs, 2, 9-7xty^nyy-8-^;H, 2, 9-y^y-y^nyy-io-y 

/H, 2, S-^y-^^ny^-i-y/vL 2, 8-7xty^n!Jy-3-^;H, 2, 8- 
7^-^-^^iny^-4-/r7vs, 2, 8-y;ny-^ny>--5-y/v^ 2, s-y^yxny 
^-6-y/v5£, 2, 8-7xfy^nyy-7-^vS, 2, s-y^y-^tiy^-g-y/v^ 
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„ 2, &-~7^-^^viyi/-10-4/^, 2, 2, 7-y^ 

•^-^ny^-3--f/VS, 2, Z-^^^-^ny^-^-f/VS. 2, 7-V *tf"y7xxyy- 
W/H, 2, 7-7oii-^ay^-6-^/kX, 2, 7-^^^ny 2 
, 7-7ai^^ny^-9-^/l>^ x 2, 7-7xt^P!Jy-l(W;^ l-y^v^ 
/l^i, 2-^m^^/V^, l-^m/^-Tv^/V^ 2-^31/^-T^/VS. 3-7x7 
^Tv^/VS. 4-7x/f7^/H, l-7x7^rt^;H, 2-7x/^t^/k 
3-7xydrf^^;H, 4-^/3r1fv^/VS, Ar-Hr*^S 

y/v^, s-^iJ-yy/v^ 2-^-^i^^ryy/vs, s-^f-^Tyy/v^ 3-77 

if— /VSx 2-^-ni— 3-5^— /^S, 2-7^7Vt°n— /WW;l/g, 2,-*?yV 
^-3--f;vS, 2-7^Vvt°n— /v-4-^/i^ 2-y^/Mf n— /V-5-^7l^ 
3-y^/Mfn— /V-l-^/vm, 3-7^/Vt°n— /^-^S, 3-7^/Vt°n— 
-H7V|£, ;W5-^S, 2— t-^^vWfcfn— /k-4-^f/V^ 3- (2- 

7x^af;v)lfP- /v-l-^T/v^, 2-y^vv-l--fyKy/v^ 4-y^vv-l-^f 

^Ky/v*. 2-7^/^-3— r^Ky/v*. 4-y^/v-3— rvKy/vs, 
-r^Ky/vs. 4-t-:/^vvi--ivKy/i^ 2-t-:/^vv3— r^Ky/vs. 4-t-^ 

[0057] g^b<«4i|g^(D^^#Cl— 50(D^7/V^^^/V^«^-COOZ^^$^l, Z<D 

4yy^/vm, t-y^^/vm, n-^^/i^ n-^^/vm, n-^^f;H, 



n-^-^^/V^ N fcKcidf-^^/^^, l-tK^df-^c^/l^ 2-\iVn^^^^-;V^ 

2-\i\?v3c^yy^/vm, i, 2-v%Kt^:y^/v^ i, 3-7tKo d rWy^Dt° 

/VS, 2, 3-^tKtide^-t-^^/VK, 1, 2, 3-hytKndf-iy^nt:VV^, ^nn^f 
/VS. l-7nn^f/H, 2-^nn^.f-/V^ 2-7^^77^^!, 1, 
rc^-/v^ N i, 3-v^tm-fy:/nt7v3£> 2, 1, 2, 3-hy 

7nn^nt°;H, :/n^ey^vH£ N 1-7'n^-xf/H, 2-7"n^^f;H, 2-y*n 
^yy^^V^ 1, 2-v ? :/n^3i^/v^ l, S-v^n^-y^ntV^ 2, 3-v> 
7n^-t-7Y/vS, 1, 2, 3-by:/n^:/nt7i^ 3— K7^/v^, 1-3— 

2-3— K^^WS, 2-3-hVy^;vS> 1, 2-^3— Kx^;H, l, 3-v 5 
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2, 3-i?3-K-t-^;H, 1, 2, 3-MJa— K:7°nfc7i^ T 

^/y^/i^, i-T$y^/i^ 2-r^y^^/v^, 1, 2-v? 

r^y^/v^, 1, s-v^y-fyyW/v^ 2, 3-v^y-t-y^/v^ 1, 2, 3 
-hur^y^dtv^, v-ryy^yv^ l-^r/xf/n, 2-i/ry^/v^ 
TMyzf^vm. 1, 2-v^tv^/v^ 1, s-v^yry-fyyvtv^ 2, 3-^ 
yry-t-yf/H, 1, 2, 3-hy^ryy 0 nt7vs. ^h^y^/vs. l-^hn^/v 

2-~hnm^vl^ 2-^ha-fy^^/V^, 1, 2-v^bn^/kS, 1, 3-v^h 
n^-y^ntVV^, 2, 3-v^hn-t-y^vl^ 1, 2, S-MJ^hn^ntW^^^^ 

[0058] ItX!iiii©^fy^S0^^Lti4, 2-^^/V-l-tf^/VS, 2, 2-5^7 

^/V-l-}£^/Vm. 1, 2, 2-MJy^^/V-l-lf^/VS#^#(f btlZo 
[0059] ^NCi-yV^^rJ^L-Cfi, y^it, ^Ht, H^i, 3"7^^^#tf ^tL§ 0 

•So 

[0060] ffii^2<Dm, m<DAvittn^:nm^-?hWj:^x\s^xh^\ 

[0061] rnmmftmfc&ftmt&m&F—'^hbismnu m3t&m&\»\±&i£zzt& 




(2) 



[0062] I^U!i*I^©S^it6-50©ffiS(7)f^LTii, :7^/l^ 1- 
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^^hV^&, 2-y^>hV^&, 9-7 

, m-^-7x^;v-2-^/H, o-hy/vs. m-hy/vs. p-hy/^s. p-t-Zf^/V? 

x^/H, p-(2-^^^/V7 0 nt°/V)^3i^/VS, 3-^f/V-2-t7f;H, 4-^ 
;V-l-t7f;H, 4-^/V-l-T^hy/Hfi, 4'-^/Mf :7oi^/W/V5£^ 4"-t- 
^■^/v-p-^— ^^^/v-4-^/vS, 2--7;v3ru~/v^ 9, 9-v^/i—2-7/]^- 

[0063] 0*b<«7^^/^, i-^^vv^ 2--f-^^/^, 9-7^i/yy/vm, 

„ o-hy/VS. m-hy/VS. p-hy/V^, p-+-^f;l/7i^;V'S, 2-^/V^-^^/V^ 
, 9, 9-^f-/W2-7/Vt^^S, 3-^/V^-7^-/VS^^)^if ^tV?>o 
[0064] m^XUMU^:CO^V^M<Dmtl,Xn, 2-7i^/V-l-t^;VS, 2, 2-v^ 
ai^/V-l-tf^/V^ N 1, 2, 2-hy^ai^/V-l-tf^-/V^^^^(f 

[0065] pttl^4©lt-efe4 
[0066] (7)IE?L&A, #f^jg 

, ^?fe< th i o"V/v • #-efeti > 0 
[0067] !E?LaA, 1^mm&M)&irZ>WmbVX^ ftrfBO0*bw|4«^i-§tO7?fe 

frlX\ ^fc©^ ELjjt^-cDlE?L&AJS f^ffl ^tuS^ftKDt (D(D rpfahfe M<&h<D 
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cooes] MtftmtuxMjLtt. hVTi/-/i>mmm*m¥Fm, 112, i97^mmmm^m 
) ,tt^i?Tv*-/vmmm*.mmm, i89, An^wmmm^m , <<^s— 
/vfi^#:(#^BH37-i6096^###M) , *Kyry— /vTsv^^mmw-^mtft 

fF3, 615, 402-^J£ffl«, H?lig3, 820, 989-^BJ!£ffl«, H?lif!3, 542, 544-^Jf&ffl 
#^BS45-555^#, |^|51-10983^#, #^BS51-93224^#, m 
55-17105^£fg, |D56-4148^£#6, |H55-108667^-4Mf , 1^155-156953 
l^56-36656^###flg), t^yUyiiM^/nyiiftd 
H#fFfl3, 180, 729^-0j!lffl#, |Hfg4, 278, 746^-BJ!*ffl#, #HPH55-88064 
^£#6, ^)55-88065^£f&, 1^149-105537^-^16, |WI55-51086^£#, IWI5 
6-80051^£$B, m 56-88 14 l^-<&3$, |H57-45545^£$&, ^154-112637 
%-4*m. l^55-74546#^#^#flg), 7^U^v?T5>f|^#:(^B#fF^3, 6 
15, 404-^!H#\ #<^&S51-10105-^-^|&, 1*146-3712-^4^ 1*147-2533 
6-^k$B. #HBg54-53435-^-<k#6, |n)54-l 10536-^-<kfR, [r)54-119925-^<£ 

mmmm),Tv-^T^mmfo(*mmm3, 567, 45o#gn*«. irjs&3, is 
o, mns, 240, 597^-^*, 1^3, 658, m$s 

4, 232, 1^4, 175, 961^-K$B#, 1^4, 012, 376^^3# 

, #^BH49-35702^$ft, 1^39-27577-^^^, #IPH55-I44250^k^ 
1^156-119132-^^, IkI56-22437^#. W^#f^l, 110, 518^£B# 
##M).T^ySm^/^^M^(*IS#fF^3, 526, 501#M»l#^#flS), 

^^/—/vmmm^mmnm^, 257, 203^^##^^(Dt<^),^y/^ 

T>-h7"fe^fl^(#HBS56-46234#^#^flS) , 7/^W:^fiS*# (#W 
BS54-110837^###^),tK7^fl^(*IS#fF^3, 717, 462^PJ*0 
*s #|fiBS54-59143-^-^fB, |rJ55-52063-^$R, |*)55-52064-S§-£r#, |rJ55 
-46760-^-^fB, |D55-85495^-4Mf, 1^57-1 1350^-<&#, ^57-148749-^ 
#PS¥2-311591^###M). ^/W<^ft^(#MHS6 1-210363 
#2t£L 1^06 1-22845 l#43t£L IWl61-14642^k$ft, 1^61-72255-^-^^, 
IH62-47646^-^$g, ^62-36674J§-^#, ^62-10652^£#, IH62-3025 
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5-^$R % 1^60-93455-^gU |D60-94462^£f^ |W)60-174749^£f^ m 

6o-i75052^m&&m).i/^>mmm*mftffrn4, 950, 95o^mmm 

) , (#^¥2-204996^#) , T^y^*M-£-#:(#|!i§¥2-2822 

63^$b), #n^i-2i i399^mcm^tix\^mm\kMftttv^—( 
[0069] lETLmAm^nnt^x^^m^h^mm-r^t^x^^K ^/v^y wb-^ 

m (#^Bg63-2956965^##lcl^(D^(D) , f f Il£i75W^t&t; 
^y/VT5Wb^(3RB#f^4, 127, 412^-0j!lffl#, #HflBH53-27033^k 
fg N 1^)54-58445^-^16, |W)54-149634^£f&, |W)54-64299^-£r^ IWI55-7 
9450^-^#, 11)55-144250^-4^ |r)56-119132^-^$6, ^161-295558^- 
IH61-98353^$g, ^63-295695^$glg#Mh #i-ff*fHft 

*«a#ffH5, 061, 569^ctm£nx\,^2m<Dm&^mm&ft^friz. 

^i~^>. Mx.i*£4, 4'-tf^(N-(l-^^^-/V)-N-^^/VT57)lf^^/K^T 
NPntmm-rZ) , ^fc#IB¥4-308688^-^^|B*$tl,TV^hy^^/VT5 
^-^h^3o^w^— ^h§y(3l3SM§^fc4, 4', 4"-hy^(N-(3-7^VK7;n 
^/V)-N-^^/VT57) f^^/KT^ (J^TMTDATA^B&fBi-^) m&mf % 
^b&X%% 0 

[0070] £fc^M^Jg<DW)|S^ P 

[0071] iE?LQ£A, mmmn±.^t'fc^&. m^m^mmm, ^>=^-hm. ^ 
*hm. LB^(Dte&(D^mc£mmikir%^biz.£mmi-%^bmx%z> 0 ie?l 
ax, mmmb^x^mmammm^^^, mm*£5nm-5nmxh% 0 z.<die 

[0072] £fc, #a^3feS^^IE7LaAX»m^aA^Kjft^Si:LT, ti^ifri?: 
B£it-ct>J;i\ , lo'^s/cmJ^jKD^m^^W-r^to^^jl-efe^o '©i^if 

H^fWB ©TOtLtli, ^^-^^y ^-^#5fl¥8-l 93 1 9 1 

r^^bTfc^ry— /vr^^y^— #<D^mtt^-y^— ,-a-ry— /vt^^^ 
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^itE?LaASi©ri[^ m#&Att$cSWc#>, MaWf^k&5M«§ 

[0073] mm^mmm 

[0074] m^-#i^«^fflV^tL§TO^LT«, 8-tKndr^yy^x«^«f|ag#:(D^ 

[0075] m^umftttn&mxmM^fcAiv&m^&Amtvxm v ^^-e#3 0 

[0076] — ;^3rf-^Ty— /Vff^lft^LTte, J^T^-^^$tL^«^^b^ 

Wk3] 

N-N 

Ar 5 — ^ 3— Ar 6 
O 

N-N N-N 

Ar 7 -4 %~Ar a —4 3— Ar 9 
O O 

N-N N-N 

Ar 10 ^t 3— Ar 11 -0-Ar 12 -< >-Ar 13 
O O 

Ar 5 , Ar 6 , Ar 7 , Ar 9 , Ar 10 , Ar ia te*:tl^tim&Xtemm.&(OT})~-/l'm& 

mxumm^Tv—^m^u ^n^nm—x^xhm^x\ ^x^x.\ ^) 

[0077] ^XTV— /^mti.Xn^^/vm, lf7x-;^, T^h^WS, ^yi/^/V^, 
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[0078] JifBm^^^k^^*W!li:L-C{iTfB^(Z)^if§^i:^-e^§ o 
MM 




[0079] m^Wi&m&m&lrZ^mW-tVX^ Ba, Ca, Sr, Yb, Al, Ga, In, Li, 

Na, Cd, Mg, Si, Ta, Sb^t^Zn<Z)^<^— ^(D^m^t^mYM, mt^X 

[0080] (9)«^-&AS 
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[0081] #112003-005 184^|Ri^$tt-CV>§ 0 TfB^^tvS-^^it^M 



rnwrn. &3v^ mmxi^m^:Commn^^iMM^^x\^xhx\\ 

Ar 15 fi, zkHf — 20(Z)T7Vdf-/V^, ^1^1 — 20(D/Nt2T/Vdr/^ 

^ WMM&^X\ ^XhX.\ ^mWt3~60(D^'TViTV—/VmX&% 0 

tctdu Ar 14 , Ar 15 (Di^n^-jjitmmm^m\^x\^xhx\^mmo-60(D 

[0082] #112003-004 193^|g^^$tLrv^ 0 TWE^-e^^^^lWgtM*! 



Wb5] 




Rn 
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HAr— L 3 — Ar 16 — Ar 17 

Ar 17 n, StfegSr^LTV >-cb £v \^it#:6— 60(DTy— /V^Xtt, 
[0083] #5S¥H09-087616^|g(^$tbTV^, TIE^^^v^^n^^v? 




^ ^n^v, mMhL-<nMmM(D^Wci^h6^x(DT/^^m. t/v^v-s 
, Tvv^/v^/vtfw^, ry— /i^/v^wv*, T/v=3dr^/v^-/v^ s ry— 

■^TPiS, T/V^r^/VS, ^bnS, sM^l^ ^hnyS, 
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[0084] #|^H09-194487^2Mf ^£*VCV ^TIB^T?^$tl^5^7^n^^^ 



-fy^Tym, */t*— bm, ^y^r^—bm, ^^r^—b^ jy^-^T* 

Sr. R 6 ^IJ*R 7 te, TA3v^ Ty— A^, T/^^/^Xf*R 6 <hR 7 ^S|i^bT^^ 

^«J!gl5^^lKlNFi-«fc$^v^^-efc«9, R 5 ^r^R 8 ^^y/^(Z)#^, r 6 
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[0085] #S^2000-040586^$g^^$tb-CV ^TfB5t^£*L5#9>'fi3Wfc 

am 




R 1 3r 14 

*mm, ^mm. ^T^mm, m^r^ym, mm^u^m, r^^sxttry 

4k7km^ ^#J£^ -^pgts, gmr^y^, r^3^sxi475-/i't^ 

S<D#^£^&V\, ) 
[0086] 1 0-088 121 fcl^JvC V ^ TfBa^j^&JxS'f b£4ft> 

Wb9] 



\ 



/ 
Q 10 



Ga- 



e&&ixi*7keg!<£>TiJ— /vs, e^u<f**etfeo^^^s, -or 17 (r 
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Xte:— O— Ga— Q 11 (Q 12 ) (Q n &tfQ 12 fcJ\ Q 9 RXfQ 10 tm^MM&mir o )X^tl 



[0087] Ukl0~\ 

A 4- 



[0088] 



[0089] 



N — 




/ 



A 5 .., 



(3) 



So) 

^ ji^ a^ist, ^5/^o^m3^vm^-, t^-ivm, ^/vm, -?n\£>v^ y^/vm, 

sec-zf^/PMs, tert-zf^/VSz, ^l^^/V^ ^^y/^Mz, ^<f^/V^ jr^/V^ 
, ^^WS, 3-^f/V7i^;H, 3-^h^r^7i^;VS^ 3-7Mn7i^/H, 

MJ^nn^Hr^^ hU^/l^-nrc}.:^^ ^^^/i^f-n^n^^S, 2, 2, 3, 3 
-^h^/V^n^n/K^S, 1, 1, 1, 3, 3, 3-^^/V^-n-2-^°^^^^ 

, ^^/V^S. ^J-^/V^S. hy7/vtn^f/vftlf©»L<tt*I 
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h*m, ^frTs.sm. v^astsj^ ^^r^sm. v^/vr^/m 

-zv^coTy— /vs. t°y t°7^;H, t^v^/vs, t°y^v^/vs 
„ hyrv^w^ ^Ry^/vK, ^yy^/v^ ryy tray v^/i^ v?^- 

#/w<yy/i^ ^—/i^, ^^-/v^ ^d^yy/v^ ^-df^v 5 ryy/vs, 
-^y^ij-yy/i^ ^ryy/vs, ^r^ryy/vs, ^y^-ryy/vm, bvry 
y/vs, yy/vs, -<^yv^vy/vs, ^-/vs^it^sts^fe^o * 

[0090] ^mm^m^x^mmtmmm^m^mm^^i^xmm^ti^m^mAm 

ig^M^/^y^-fR, T/v^y^M^/Mn^v^^^t/T/^yih^M^^^ny 5 
v\ «T-aAjB^rtLfeoT/v^y^«^/V3^y-^K^'e#j^$tiTv^«\ 

JR^7/Vny*^K^LT«, 0»J£fc£, Li CX LKX Na Na Se&T^NaO^ip&fktL 

2 2 2 

, 0£LV^/V#y±S^«#/^y^^R£bTte\ CaCX BaCX SrCX Be 

CX BaS, RXfCaSetfmf W5o 0*LV^T/^#y^M®^n^V^£L-C 
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tt. LiF, NaF, KF, LiCU KCL&.U ? NaCl^#^:f htl&o 0£U^ 

T/l/JjV±M&m<7)^vSf^<fk>®)bVX^ mfLtt. CaF , BaF , SrF , MgF 

2 2 2 2 

BeF ^ofc^btf^ 7yikm&^'^?^QM&&\fbfV5>o 

2 

[0091] (10)3§5ct£Kw^h 

[0092] £«9 JWfclft^ 0*LV ^TcttK— ^h£LTte\ Na (tfc#H2&: 2. 36eV) 

,K(tfc*H2&:2. 28eV),Rb(tt*M::2. 16eV)^Cs (tfc*|li&: 1. 95eV) 
frbftZm*bmfc£tlZ&te<bi>—^<D7/V#y&m^ Ca(tt#P#C:2. 9eV) 
, Sr(ft*gii&::2. 0-2. 5eVh &OTa(ft*Sii£c: 2. 52eV) j5»£>fc5lfc5>E>jKR 

^e>2ffiW±(DT/V^y^M^ia-^t?-fr^$f*L<. Cs^-A/fcm^ 
fc>it% 09*.tf, Cs^Na, Cs£K\ Cs£Rb&5V^Cs£Na£K£<D^^^:bir'?&5 

[0093] (11) 
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yuvi^-^aw^uv \ 

[0094] HJfeflJl 

25mm X 75mm X 1. lmm^(D^f9^^^60\ZpJf^(D^-~>XAg, (J^/¥50n 

[0095] ^cv ^\ S&M4«*7^tf5^jEfc£;ft/0 ^#i»ffii:^iiiffa£mtt««£»5 £5 
^L-CHJ¥lOnm<DN, N'-fcTJ*(N, N'-^7x=/V-4-7^7x=;V)-N, N-^ 
7«/i—4, 4 , -v ? T57-l, l'-t^^/Hl(^TrHII^j»fBi-§o )£HSkfb 

o Hlllf (D^fll^gcitT, ^<DHIJ^_L&d^¥60nmtf>4, 4'-tr^[N-(l-^-7^/V') 
-N-7^/VT5:y]fc^ ; n^/Vj^(^TrNPDJ^ji:B&|E-r6o )^J^Lfc 0 i©NP 
DlS^jEft|j^/B64£UT«t&t"3o £bt^ NPDt^y^6^40:KDfi*itt?# 
i^rUKI?10nmi:U *lrfe%«^3^65£Ufc, $£>Kl, J^J¥30nm(3lTTIBi^ 
i-^^y/Vfl^#:DPVDPANHb^ (Bl) £40: KDltJfCif L^JIL, W 
fe^*f!^7feJl66i:Uc 0 ^^JH±^Hj¥20nm(Dhy^ /y/-/V) 
(J^TrAlqJ»fE-r^)o )bTm^irVC]TB&100:l(DmAttX2tMMU * 
^4$3il^JB67tU'c 0 ^(^mAlq^l0nm^llb«^-^jg68i!b, £^Li(Li 

^Alq^-7C^*$^T, m^-aAS69^LTAlq:Li|I^10 
nm?f^Lfc 0 ^<DAlq:LiHI_h^ IZO£l60nm, ^JSAg^5nm^;f -^tv^ 
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O^lOOnmj^flU LT®*72£U #»EI^3te*^tf&ifcUfco icDijtmiiMm 

m^hfit- 0 ^ttn^i¥m^f-mi L feciEi93i&mmMiz.xu, y ) = (o. 30, o. 

32) -efe»9 fife»m$^fc 0 

[0096] 




DPVDPAN 



HJH"3fe<£>*^M'f3u 435nm(^fti|iS25nm), 510nm(^Hgi|>M40nm) x 650nm 
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[0098] z.<Dm*<D±K. W&*9—7^?—tt%(D?f9xU$:mteX, 

\jttz.^ &mmmnu, y) = (o. is, o. io)x^t- 0 w&%9—7^? 

#tt^l!iLfc^5, &mmMte(x, y) = (O. 26, O. 65) -Cfcofco 

fcrt, feiSKiftd, y) = (0. 68, 0. 32)-C&ofc„ 

ft, l^RTJ^~<£>^J|«Ng(Ag)61, 71<D^O]^J$«470nm-efeo/c 0 
[0099] Jttfcflll 

111 7b l^-TWIRELgtl^SrJ^T© £5 icUt^Lfc. 

«0tllOAg61_h^^Ufc#^3fe14M^t:^^IZO (0—<DjgW«l£) Sr 
BfcvyfcEWm, ^mW^fcft^Ut, ^M*, Jg-^^J^^S^JB (A 
g)61, 71<Drfl^i¥«310nmi:^ofCo ^5ff^{M^SJ£5V-e^3frl¥JilOOc 
d/m 2 , g{j^7cd/AS^3feffS8^cd/m 2 (Dfi^^^#^tL^ 0 ttt&t 

i¥M^tcm^i'iciKi93i^mmm^x u, y ) = (o. 30, 0. Z2)xm&&tmm 

[0100] ^el*^MjL^i^1IT\ 3te^tii§tt^«Jg7i mr.<DftBiMm)Mfr 

feft400~800nm(£>3fe£A#ifU^£\ Stt^O^^b/WS, 422nm(%fili|>§ 
35nm) „ 671nm(%fiMS210nm) (D2^ffi ^ffi/MBtf^it^fCo 
[0101] ^<£>3^?-<£>_h^ Hife^l^lRlCW-fe^^— 7^/^— #^(D^f^^m^T, 38 
3te#tt£flMffiUc^^ &m&mt*(x, y) = (0. 15, 0. 12)-efco^ 0 iRj&igH: 

&% : 7-7^v?--tt%<Djj7*m;m.ux^ mftwvt&tmvfct^ &mmm 

J3(x, y) = (0. 32, 0. 40)X&ofc 0 ~74^$— tt^<Dlf9^W& 

mt^x, mft¥f&&wffivfrt^ &mmwjt(x, y) = (0. 60, 0. 4o)-c&ofc„ 

[0102] 
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%U.^M)<Dm^ IZO(H— ©SBJItft), Alq:Li, Alq, Alq:DCJTB, DPVDP 
AN:B1, NPD:^U^6, NPD, HI^U ^r(D_h^H^^y^V^lnm^|f ( 

Umit^mMt\Jz. 0 &h^CD±.\C SiO N (x=0— l)£200nm££flHU B 

(Itc) X 

^611nm-Cfeofc 0 

[0103] ^EL*^-^,»b^V^^T\ 3fe^S^tt^S«71(^-(D^ltjB)#J^^ 
^400— 800nm<D3te^A*|-Lr>£i\ £fJt5fe<D^^h/Wi, 442nm(%f[Ii|>§ 
20nm), 494nm(^fS:itig30nm) N 580nm(^fa:it>M45nm), 730nm(%fjii|>S80n 

[0104] ^(D^^-(D_htC ^ife^l^lRlCW-fe^^— -74^9— H^(D^^m^:MUX, m 
3te#tt£MUc<k^ MIifi(x, y) = (0. 15, 0. 10)-efco/c 0 ^)i£« 

{3(x, y) = (0. 26, 0. 67)-efcofc 0 #^<£>#7^«3r 
m^T, 3i§^#tt£:fHffiUt^^ fegjSIi4(x, y) = (0. 68, 0. 32) X&ofc 0 

[0105] 

mmm2iz.m^x, sio n ^n-^-r , izo62 oswm«) ^A g 7i (ii^^ 

(1— x) X 

m—RXimr.(D^iRmm (Ag)61, 710F|(Dfj?ii411nm-efcofc 0 

[0106] z.<Dm^-(D_ki^ mMMitm^w&*7—74/^—w$<v%7*m&mtix, m 
yt&vk&wffivtct^ &mm.mfeu, y) = (o. 15, 0. i8)xh^tc 0 mm^m 
&%7-7j/v?-tt%<Djf7xm%mtex. m^mrwrnvtct^ &mmm 

}2(x, y) = (0. 32, 0. 40)X&ofc 0 ^i^*^7-7^-#f0^7^|- 
fi&rC, myt^mWVtlb^ feS^II4(x, y) = (0. 58, 0. 42) X&ofc 0 
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[0107] ^mm<DmmELm^t. &mm^mm K4ffiMIIffl^f^^ 
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[4] BfflE^-(D3feMtif«^^-^3teStt«^^$^fcJg^#:(DTOl¥^^^ 100 
[5] itflfafg— (D^0^ma^t>VX»tf)WB||^(D^0j!m«/5^ in, sn, Zn, &TJ*Cda> 
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